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(54) LOW-MELTING OPTICAL GLASS 

(57)Abstract: 

PURPOSE: To obtain the subject glass having high refractive index and high dispersion characteristics, enabling 
itself to be press molded at relatively low temperatures by specifying the amounts of the respective 
components in P205- Na20-Nb205-W03-based or P205-B203-Li20-Na20-Nb205-based phosphate glass. 
CONSTITUTION: The 1st embodiment: a glass feedstock composition comprising 2-29wt.% of P205, 2-25wt.X of 
Na20 t 4-22wt.X of Nb205, 20-52wt* of W03 and a specified weight range of any other desired component is 
melted by heating at 1000-1200° C, clarified, homogenized by agitation, cast and then annealed, thus gives the 
objective optical glass having the following characteristics such as refractive index of 1.70-1.86, dispersive - 
power of 35-21 and glass yield point of <570° C. The 2nd embodiment: a glass feedstock composition 
comprising 12~32wt.% of P205, 0.5-1 6wt* of B203, 0.3-6wt.X of Li20, 2-22wt.K of Na20 f 8-52wt.% of Nb205 
and a specified weight range of any other desired component is subjected to the same processes as those 
mentioned above to obtain the objective optical glass having the following characteristics such as refractive 
index of 1.69-1.83, dispersive power of 32-21 and glass yield point of <570° C. 
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[0081] 

(1) Refractive index [ad] and Abb6 number [vd" 
These were measured for optical glass obtained 
reduction rate of -30°C/h. 

(2) Transition temperature [Tg] and yield point temperature [Ts] 

These were measured at a rate of temperature rise of 4°C/min with a thennomechanical 
analyzer from Rigaku Denki K.K. 

(3) Liquid phase temperature (LT) 

The optical glass was kept in a loss of transparency teat furnace with a 400-1,100°C 
temperature gradient, the presence or absence of crystals was observed with a microscope 
at 80-fold magnification, and the liquid phase temperature was measured. 

(4) Viscosity-at liquid-phase temperature 

The viscosity at the liquid phase temperature was measured by the routing 
cylinder (Margules) method (Naruse, Habuku, "Glass Engineering" (Kyotatsu Shuppan). 
[0082] 

Comparative Examples 1-3 

Comparative Examples 1-3 are Embodiment 9 described in Japanese Patent 
Unexamined Publication No. Sho 55-37500, Embodiment 4 described in Japanese Patent 
Unexamined Publication No. Sho 56-40094, and Embodiment 1 described in Japanese . 
Patent Unexamined Publication No, Hei 5-51233. These glasses are given as comparative 
examples. The characteristics of these glusses were measured in the same manner as for 
the embodiments. The results are given in Table 9. 
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Additional claims to be submitted in US09/893,958 
Claims below are all new claims 

117. An optical glass comprising, as molar percentages, 
12-34 percent of P 2 0 3 ; 
0.2-15 percent of B 2 0 3 

(where the total quantity of P 2 0 3 and B 2 0 3 is 1 5-35 percent); 
2-40 percent of W0 3 ; 
0-25 percent of Nb 2 0 3 ; 
Oto 10 percent of Ti0 2 

(where the total quantity of W0 3 , Nb 2 0 3 , and Ti0 2 is 20-45 percent); 
0-25 percent of BaO; 
0-20 percent of ZnO 

(where the total quantity of BaO and ZnO is less than 30 percent); 
2-30 percent of Li 2 0; 
2-30 percent of Na 2 0; 
0-15 percent of K 2 0 

(where the total quantity of Li 2 0, Na 2 0, and K 2 0 is 29-45 percent); 

0-10 percent of CaO; 

0-10 percent of SrO; 

0-5 percent of A1 2 0 3 ; 

0-5 percent of Y 2 0 3 ; 

0-1 percent of Sb 2 0 3 ; and 

0-1 percent of As 2 0 3 ; 

where the total quantity of all of the above-listed components is equal to or more than 94 
percent; and 

wherein said optical glass has comprises, as essential components, PgOj, BgOj, WO?, 
Nb 2 Q <, TiQ 2 , BaO, ZnO, Li 2 Q, Na 2 Q and K 2 0; and does not comprise an amount of 
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This claim is supported by originally filed claims 15, 18 and 26, and the underlined part 
was derived from originally filed claims 18 and 26. Please note that in originally filed 
claims 15, it is defined to 2-45 percent of WOs but in the above claim it is defined to 2-40 
percent of WO3. This is supported by the description on page 14, line 5. 

118. An optical glass comprising, as molar percentages, 
12-34 percent of P 2 0 5 ; 
0.2-15 percent of B 2 0 3 

(where the total quantity of P 2 0 5 and B 2 0 3 is 15-35 percent); 
2-40 percent of W0 3 ; 
0-25 percent of Nb 2 0 5 ; 
Oto 10 percent of Ti0 2 

(where the total quantity of W0 3) Nb 2 0 3( and Ti0 2 is 20-45 percent); 
0-1 1 percent of BaO; 
0-20 percent of ZnO 

(where the total quantity of BaO and ZnO is less than 30 percent); 
2-30 percent of Li 2 0; 
2-30 percent of Na 2 0; 
0-15 percent of K 2 0 

(where the total quantity of Li 2 0, Na 2 0, and K 2 0 is 10-45 percent); 

0-10 percent of CaO; 

0-10 percent of SrO; 

0-5 percent of A1 2 0 3 ; 

0-5 percent of Y 2 0 3 ; 

0-1 percent of Sb 2 0 3 ; and 

0-1 percent of As 2 0 3 ; 

where the total quantity of all of the above-listed components is equal to or more than 94 
percent; and 
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whcrein said optical glass has comprises, as essential components, P?(X B^CX WO^ 
Nb^Os, TiO?, BaO, ZnO, LigO, Na 2 Q and K2O; and does not comprise an amount of 
GeO^ 

This claim is supported by originally filed claims 16, 19 and 27, and the underlined part 
was derived from originally filed claims 19 and 27. Please note that in originally filed 
claims 16, it is defined to 2-45 percent of WQ 3 but in the above claim it is defined to 2-40 
percent of WOg, This is supported by the description on page 14, line 5. 

119. The optical glass of claim 1 17 wherein said optical glass has the composition 
comprising Sb 2 0 3 . 

120. The optical glass of claim 118 wherein said optical glass has the composition 
comprising Sb 2 0 3 . 

These claims are supported by originally filed claims 18 and 19, 

121. The optical glass of claim 1 17 wherein the content of Ti0 2 is 2 percent or more, 

122. The optical glass of claim 117 wherein the content of K 2 0 is 1 percent or more. 

123. The optical glass of claim 118 wherein the content of Ti0 2 is 2 percent or more. 

124. The optical glass of claim 118 wherein the content of K 2 0 is 1 percent or more. 

Claims 121 and 123 are supported by f00271 and claims 122 and 124 are supported by 
[00291 of the application. 

125. An optical glass exhibiting a refractive index in the range of from 1.75 to 2,0, an 
AbW number in the range of from 20 to 28.5, and a viscosity at the liquid phase 
temperature equal to or higher than 0.4 Pa • s, wherein said optical glass has the 
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composition comprising, as essential components, PiOs, B?0-> r WOi, TiOi, and K?0. does 
not comprise substantial amount of GeOg . and comprises, as molar percentages, 12-34 
percent of P 2 0 5 ; 0.2-15 percent of B 2 0 3 ; 0-25 percent of Nb 2 0 5 ; 0-40 percent (excluding 
0 percent) of WOy . 2-10 percent ofTiO? ; 4-45 percent of at least one R' 2 0 selected from 
among Li 2 0, Na 2 0, and K 2 0 (where the quantity of K?Q is 1-15 percent) ; and 0-30 
percent (excluding 30 percent) of at least one RO selected from among BaO, ZnO, and 
SrO; with the total content of the above-stated components being equal to or more than 94 
percent. 

126. An optical glass exhibiting a refractive index in the range of from 1 .75 to 2.0, an 
Abbe* number in the range of from 20 to 28.5, and a glass transition temperature equal to 
or less than 540°C, wherein said optical glass has the composition comprising, as 
essential components. ?->O s , B 2 0 3 , WOg, TiQ 2 , and K 2 Q, does not comprise substantial 
amount of GeOi . and comprises, as molar percentages, 12-34 percent of P 2 0 5 ; 0.2-15 
percent of B 2 0 3 ; 0-25 percent of Nb 2 0 5 ; 0-40 percent (excluding 0 percent) of WCk ; 2-10 
percent of TiO z ; 4-45 percent of at least one R' 2 0 selected from among Li 2 0, Na 2 0, and 
K 2 0 ( where the quantity of KgO is 1-15 percent) ; and 0-30 percent (excluding 30 percent) 
of at least one RO selected from among BaO, ZnO, and SrO; with the total content of the 
above-stated components being equal to or more than 94 percent. 

127. An optical glass exhibiting a refractive index in the range of from 1.75 to 2.0, an 
Abbe" number in the range of from 20 to 28.5, and a transmittance X 80 is equal to or less 
than 500nm and a transmittance X 5 is equal to or less than 385nm, wherein said optical 
glass has the composition comprising, as essential components, P 2 Q^, B2O 3, WQ 3 , and 
Ti02, does not comprise substantial amount of GeO? , and comprises, as molar 
percentages, 12-34 percent of P 2 0 5 ; 0.2-15 percent of B 2 0 3 ; 0-25 percent of Nb 2 0 5 ; 0-40 
percent (excluding 0 percent) of WO, ; 2-10 percent ofTiOi : 4-45 percent of at least one 
R' 2 0 selected from among Li 2 0, Na 2 0, and K 2 0; and 0-30 percent (excluding 30 
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percent) of at least one RO selected from among BaO, ZnO, and SrO; with the total 
content of the above-stated components being equal to or more than 94 percent 

128, An optical glass exhibiting a refractive index in the range of from 1.75 to 2.0, an 
Abb6 number in the range of from 20 to 28.5, a liquid phase temperature equal to or less 
than 970°C and a transmittance X 80 is equal to or less than 500nm and a transmittance 
X 5 is equal to or less than 385nm, wherein said optical glass has the composition 
comprising, as essential components, P 2 Og, B ? Q ? , WO j, and TiQ 2 , does not comprise 
substantial amount of GeQ 2 , and comprises, as molar percentages, 12-34 percent of P 2 0 3 ; 
0.2-15 percent of B 2 0 3 ; 0-25 percent of Nb 2 0 5 ; 0-40 percent (excluding 0 percent) of 
WO3; 2-10 percent of TiCV > 4-45 percent of at least one R' 2 0 selected from among Li 2 0, 
Na 2 0, and K 2 0; and 0-30 percent (excluding 30 percent) of at least one RO selected from 
among BaO, ZnO, and SrO; with the total content of the above-stated components being 
equal to or more than 94 percent. 

129. An optical glass exhibiting a refractive index.in the range of from 1.75 to 2.0, an 
Abbi number in the range of from 20 to 28.5, a liquid phase temperature equal to or less 
than 970°C, and a transmittance X 80 is equal to or less than 500nm and a transmittance 
X 5 is equal to or less than 385nm, wherein said optical glass has the composition 
comprising, as essential components, P?O f <, B?Oj , WO3, TiOi , and K> 0, dose not 
comprise substantial amount of GeO? , and comprises, as molar percentages, 12-34 
percent of P 2 0 3 ; 0.2-15 percent of B 2 0 3 ; 0-25 percent of Nb 2 0 5 ; 0-40 percent (excluding 
0 percent) of WO^ ; 2-10 percent ofTiO? ; 4-45 percent of at least one R' 2 0 selected from * 
among Li 2 0, Na 2 0, and K 2 0 (where the quantity of K?Q is 1-15 percent ); and 0-30 
percent (excluding 30 percent) of at least one RO selected from among BaO, ZnO, and 
SrO; with the total content of the above-stated components being equal to or more than 94 
percent. 
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130. An optical glass exhibiting a refractive index in the range of from 1.75 to 2.0, an 
Abbe" number in the range of from 20 to 28.5, and a viscosity at the liquid phase 
temperature equal to or higher than 0.4 Pa • s, wherein said optical glass has the 
composition comprising, as essential components , P? Os, B 2 (X WO?, TiO?, and KiO. does 
not comprise substantial amount of GeCk and comprises, as molar percentages, 12-34 
percent of P 2 O s ; 0.2-15 percent of B 2 0 3 (where the total quantity of P 2 O s and B 2 0 3 is 
15-35 percent); 0-40 percent (excluding 0 percent) of WO ? ; 0-25 percent of Nb 2 Oj; 2 to 
10 percent ofTiO? (where the total quantity of W0 3 , Nb 2 0 5 , and Ti0 2 is 20-45 percent); 
0-25 percent of BaO; 0-20 percent of ZnO (where the total quantity of BaO and ZnO is 
less than 30 percent); 2^30 percent of Li 2 0; 2-30 percent of Na 2 0; 1-15 percent of £>0 
(where the total quantity of Li 2 0, Na 2 0, and K 2 0 is 10-45 percent); 0-10 percent of CaO; 
0-10 percent of SrO; 0-5 percent of A1 2 0 3 ; 0-5 percent of Y 2 0 3 ; 0-1 percent of Sb 2 0 3 ; and 
0-1 percent of As 2 0 3 ; where the total quantity of all of the above-listed components is 
equal to or more than 94 percent. 

131. An optical glass exhibiting a refractive index in the range of from 1.75 to 2.0, an 
Abbe number in the range of from 20 to 28.5, and a glass transition temperature equal to 
or less than 540°C, wherein said optical glass has the composition comprising, as 
essential components, P?Og, B 2 Oj, WQ 3 . TiOi, and K 2 Q, does not comprise substantial 
amount of GeO? , and comprises, as molar percentages, 12-34 percent of P 2 0 5 ; 0.2-15 
percent of B 2 0 3 (where the total quantity of P 2 Oj and B 2 0 3 is 15-35 percent); 0-40 
percent (excluding 0 percent) of WO, ; 0-25 percent of Nb 2 0 5 ; 2 to 10 percent of Tip? 
(where the total quantity of W0 3 , Nb 2 0 5 , and Ti0 2 is 20-45 percent); 0-25 percent of 
BaO; 0-20 percent of ZnO (where the total quantity of BaO and ZnO is less than 30 
percent); 2-30 percent of Li 2 0; 2-30 percent of Na 2 0; 1-15 percent of K 7 Q (where the 
total quantity of Li 2 0, Na 2 0, and K 2 0 is 10-45 percent); 0-10 percent of CaO; 0-10 
percent of SrO; 0-5 percent of A1 2 0 3 ; 0-5 percent of Y 2 0 3 ; 0-1 percent of Sb 2 0 3 ; and 0-1 
percent of As 2 0 3 ; where the total quantity of all of the above-listed components is equal 
to or more than 94 percent. 
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1 32. An optical glass exhibiting a refractive index in the range of from 1 .75 to 2.0, an 
Abbe number in the range of from 20 to 28.5, and a transmittance X 80 is equal to or less 
than 500nm and a transmittance X 5 is equal to or less than 385nm, wherein s aid optical 
glass has the composition comprising, as essential components, P^Oi. BgOg, WO3, and 
TiO;, does not comprise substantial amount of GeOg , and comprises, as molar 
percentages, 12-34 percent of P 2 0 5 ; 0.2-15 percent of B 2 0 3 (where the total quantity of 
P2O5 and B 2 0 3 is 15-35 percent); 0-40 percent (excluding 0 percent) of WCh ; 0-25 
percent of Nb 2 0 5 ; 2 to 10 percent of TiO?_ (where the total quantity of W0 3 , Nb 2 Q 5 , and 
Ti0 2 is 20-45 percent); 0-25 percent of BaO; 0-20 percent of ZnO (where the total 
quantity of BaO and ZnO is less than 30 percent); 2-30 percent of Li 2 0; 2-30 percent of 
Na 2 0; 0-15 percent of K 2 0 (where the total quantity of Li 2 0, Na 2 0, and K 2 0 is 10-45 
percent); 0-10 percent of CaO; 0-10 percent of SrO; 0-5 percent of A1 2 0 3 ; 0-5 percent of 
Y 2 0 3 ; 0-1 percent of Sb 2 0 3 ; and 0-1 percent of As 2 0 3 ; where the total quantity of all of 
the above-listed components is equal to or more than 94 percent. 

133. An optical glass exhibiting a refractive index in the range of from 1 .75 to 2.0, an 
Abbe* number in the range of from 20 to 28.5, a liquid phase temperature equal to or less 
than 970°C , and a transmittance X 80 is equal to or less than 500nm and a transmittance 
A 5 is equal to or less than 385nm, wherein said optical glass has the composition 
comprising, as essential components T P ? O s , B 7 Q ^, WO^. and TiQ 2 , does not comprise 
substantial amount of GeO? . and comprises, as molar percentages, 12-34 percent of P 2 Os; 
0.2-15 percent of B 2 0 3 (where the total quantity of P 2 0 5 and B 2 0 3 is 15-35 percent); 0-40 
percent (excluding 0 percent) of WO, : 0-25 percent of Nb 2 0 5 ; 2 to 10 percent ofTiO, 
(where the total quantity of W0 3 , Nb 2 0 3 , and Ti0 2 is 20-45 percent); 0-25 percent of 
BaO; 0-20 percent of ZnO (where the total quantity of BaO and ZnO is less than 30 
percent); 2-30 percent of Li 2 0; 2-30 percent of Na 2 0; 0-15 percent of K 2 0 (where the 
total quantity of Li 2 0, Na 2 0, and K 2 0 is 10-45 percent); 0-10 percent of CaO; 0-10 
percent of SrO; 0-5 percent of A1 2 0 3 ; 0-5 percent of Y 2 0 3 ; 0-1 percent of Sb 2 0 3 ; and 0-1 
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percent of As 2 0 3 ; where the total quantity of all of the above-listed components is equal 
to or more than 94 percent. 

134. An optical glass exhibiting a refractive index in the range of from 1.75 to 2.0, an 
Abbe" number in the range of from 20 to 28.5, a liquid phase temperature equal to or less 
than 970°C . and a transmittance X 80 is equal to or less than 500nm and a transmittance 
X 5 is equal to or less than 385nm, wherein said optical glass has the composition 
comprising, as essential components. P ? O s . BiO ^, WO ? , TiO ? , and K 2 0, does not 
comprise substantial amount of GeO? , and comprises, as molar percentages, 12-34 
percent of P 2 0 5 ; 0.2- 15. percent of B 2 0 3 (where the total quantity of P 2 0 3 and B 2 0 3 is 
15-35 percent); 0-40 percent (excluding 0 percent) of WOt, ; 0-25 percent of Nb 2 O s ; 2 to 
10 percent of TiO, (where the total quantity of W0 3) Nb 2 0 5 , and Ti0 2 is 20-45 percent); 
0-25 percent of BaO; 0-20 percent of ZnO (where the total quantity of BaO and ZnO is 
less than 30 percent); 2-30 percent of Li 2 0; 2-30 percent of Na 2 0; 1-15 percent of K?Q 
(where the total quantity of Li 2 0, Na 2 0, and K 2 0 is 10-45 percent); 0-10 percent of CaO; 
0-10 percent of SrO; 0-5 percent of A1 2 0 3 ; 0-5 percent of Y 2 0 3 ; 0-1 percent of Sb 2 0 3 ; and 
0-1 percent of As 2 0 3 ; where the total quantity of all of the above-listed components is 
equal to or more than 94 percent. 

135. An optical glass having the composition comprising, as essential components, 
PaQji B 2 Q 3 , NbzOs, WQ 3 , TiOg, and K ? Q, not comprising substantial amount of GeO? , 
and comprising, as molar percentages, 15-30 percent of P 2 0 5 ; 0.5-15 percent of B 2 0 3 ; 
5-25 percent of Nb 2 0 5 ; 0-40 percent (excluding 0 percent) of W0 2 : 2-10 percent of TiO z ; 
4-45 percent of at least one R' 2 0 selected from among Li 2 0, Na 2 0, and K 2 0 (where the 
quantity of K 2 Q is 1-15 percent) : and 0-30 percent (excluding 30 percent) of at least one 
RO selected from among BaO, ZnO, and SrO; with the total content of the above-stated 
components being equal to or more than 95 percent. 
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136. The optical glass of any of claims 133 to 135 wherein said optical glass 
comprises 0-25 molar percent (excluding 0 molar percent) of BaO. 

137. An optical glass having the composition comprising, as essential components, 
hQsAQi, Nb 2 Oj, WQ 3 , TiQ 2 , and K 2 Q, not comprising substantial amount of GeO? , 
and comprising, as molar percentages, 15-30 percent of P 2 0 5 ; 0.5-15 percent of B 2 0 3 ; 
5-25 percent of Nb 2 0 3 ; 0-40 percent (excluding 0 percent) of WOv . not more than 10 
percent of Ti0 2 ; 4-45 percent of at least one R' 2 0 selected from among Li 2 0, Na 2 0, and 
K 2 0 (where the quantity of K?Q is 1-15 percent) : and 0-30 percent (excluding 0 percent 
and 30 percent) of at least one RO selected from among BaO, ZnO, and SrO. 

138. The optical glass of any of claims 125 to 137 wherein said optical glass 
comprises 2-40 molar percent of W0 3 . 

139. The optical glass of any of claims 125 to 137 wherein said optical glass 
comprises 2-9 molar percent of Ti0 2 . 

140. The optical glass of any of claims 125 to 137 wherein said optical glass 
comprises 1-5 molar percent of K 2 0. 

141. The optical glass of any of claims 125 to 137 wherein said optical glass 
comprises 2-40 molar percent of W0 3 , 2-9 molar percent of Ti0 2 , and 1-5 molar percent 
ofK 2 0. 

142. An optical glass comprising, as molar percentages, 12-34 percent of P 2 Oj; 0.2-15 
percent of B 2 0 3 (where the total quantity of P 2 0 5 and B 2 0 3 is 15-35 percent); 2-40 
percent of WQy 0-25 percent of Nb 2 O s ; 2 to 10 percent of TiO? (where the total quantity 
of W0 3 , Nb 2 C>5, and Ti0 2 is 20-45 percent); 0-25 percent of BaO; 0-20 percent of ZnO 
(where the total quantity of BaO and ZnO is less than 30 percent); 2-30 percent of Li 2 0; 
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2-30 percent of Na 2 0; 1-15 percent of K 2 Q (where the total quantity of Li 2 0, Na 2 0, and 
K 2 0 is 10-45 percent); 0-10 percent of CaO; 0-10 percent of SrO; 0-5 percent of A1 2 0 3 ; 
0-5 percent of Y 2 0 3 ; 0-1 percent of Sb 2 0 3 ; and 0-1 percent of As 2 0 3 ; where the total 
quantity of all of the above-listed components is equal to or more than 94 percent; a 
density of oxygen atoms contained is in the range of from 4.2 x 10 22 to 5,2 x 10 22 /cm\ as 
well as not comprising substantial amount of GeQ 2 . 

143. An optical glass comprising, as molar percentages, 12-34 percent of P 2 0 3 ; 0.2-15 
percent of B 2 0 3 (where the total quantity of P 2 0 5 and B 2 0 3 is 15-35 percent); 2-40 
percent of WQ 3 ; 0-25 percent of Nb 2 0 5 ; 2 to 10 percent of Tip; (where the total quantity 
of W0 3 , Nb 2 0 5 , and Ti0 2 is 20-45 percent); 0-25 percent of BaO; 0-20 percent of ZnO 
(where the total quantity of BaO and ZnO is less than 30 percent); 2-30 percent of Li 2 0; 
2-30 percent of Na 2 0; 1-15 percent of K?Q (where the total quantity of Li 2 0, Na 2 0, and 
K 2 0 is 29-45 percent); 0-10 percent of CaO; 0-10 percent of SrO; 0-5 percent of Al 2 0 3 ; 
0-5 percent of Y 2 0 3 ; 0-1 percent of Sb 2 0 3 ; and 0-1 percent of As 2 0 3 ; where the total 
quantity of all of the above-listed components is equal to or more than 94 percent, as well 
as not comprising substantial amount of GeQ 2 . 

144. An optical glass comprising, as molar percentages, 12-34 percent of P 2 0 5 ; 0.2-15 
percent of B 2 0 3 (where the total quantity of P 2 0 5 and B 2 0 3 is 15-35 percent); 2-40 
percent ofWO^ ; 0-25 percent of Nt^Oj; 2 to 10 percent of TiO? (where the total quantity 
of W0 3 , Nb 2 0 5l and Ti0 2 is 20-45 percent); 0-11 percent of BaO; 0-20 percent of ZnO 
(where the total quantity of BaO and ZnO is less than 30 percent); 2-30 percent of Li 2 0; 
2-30 percent of Na 2 0; 1-15 percent of K?Q (where the total quantity of Li 2 0, Na 2 0 ( and 
K 2 0 is 10-45 percent); 0-10 percent of CaO; 0-10 percent of SrO; 0-5 percent of A1 2 0 3 ; 
0-5 percent of Y 2 0 3 ; 0-1 percent of Sb 2 0 3 ; and 0-1 percent of As 2 0 3 ; where the total 
quantity of all of the above-listed components is equal to or more than 94 percent, as well 
as not comprising substantial amount of GeQ 2 . 
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145. An optical glass having the composition comprising, as essential components, 
P2O5, B 2 0 3 , W0 3 , NbzOj, Ti0 2 , BaO, ZnO, Li 2 0, Na 2 0 and K 2 0 or the composition 
comprising the above essential components and Sb 2 0 3l and comprising, as molar 
percentages, 12-34 percent of P 2 0 5 ; 0.2-15 percent of B 2 0 3 (where the total quantity of 
P 2 Oi and B 2 0 3 is 15-35 percent); 0-40 percent (excluding 0 percent) of WQ 3 ; 0-25 
percent (excluding 0 percent) of Nb ? 0<; 0 to 10 percent (excluding 0 percent) of TiO? 
(where the total quantity of W0 3l Nb 2 0 5 , and Ti0 2 is 20-45 percent); 0-25 percent 
(excluding 0 percent) of BaO; 0-20 percent (excluding 0 percent) of ZnO (where the total 
quantity of BaO and ZnO is less than 30 percent); 2-30 percent of Li 2 0; 2-30 percent of 
Na 2 0; 0-15 percent (excluding 0 percent) of K?Q (where the total quantity of Li 2 0, Na 2 0, 
and K 2 0 is 1045 percent); and 0-1 percent of Sb 2 0 3 ; where a density of oxygen atoms 
contained is in the range of from 4.2 x 10 22 to 5.2 x 10 22 /cm 3 . 

146. An optical glass having the composition comprising, as essential components, 
P2O5, B 2 0 3 , W0 3l Nb 2 0 3 , Ti0 2 , BaO, ZnO, Li 2 0, Na 2 0 and K 2 0 or the composition 
comprising the above essential components and Sb 2 0 3 , and comprising, as molar 
percentages, 12-34 percent of P 2 O s ; 0.2-15 percent of B 2 0 3 (where the total quantity of 
P 2 0 3 and B 2 0 3 is 15-35 percent); 2-40 percent of WO,; 0-25 percent (excluding 0 
percent) of Nbfo; 0 to 10 percent (excluding 0 percent) of TiO? (where the total quantity 
of W0 3 , Nb 2 0 3 , and Ti0 2 is 20-45 percent); 0-25 percent (excluding 0 percent) of BaO; 
0-20 percent (excluding 0 percent) of ZnO (where the total quantity of BaO and ZnO is 
less than 30 percent); 2-30 percent of Li 2 0; 2-30 percent of Na 2 0; 0-15 percent 
(excluding 0 percent) of K?0 (where the total quantity of Li 2 0, Na 2 0, and K 2 0 is 29-45 
percent); and 0-1 percent of Sb 2 0 3 . 

147. An optical glass having the composition comprising, as essential components, 
P 2 0 J( B 2 0 3 , W0 3 , Nb 2 0 5 , Ti0 2l BaO, ZnO, Li 2 0, Na 2 0 and K 2 0 or the composition 
comprising the above essential components and Sb 2 0 3 , and comprising, as molar 
percentages, 12-34 percent of P 2 O s ; 0.2-15 percent of B 2 0 3 (where the total quantity of 
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P 2 O s and B 2 0 3 is 15-35 percent); 2-40 percent of WO^; 0-2S percent (excluding 0 
percent) of Nb?Q<: 0 to 10 percent (excluding 0 percent) of TiO? (where the total quantity 
of W0 3 , Nb 2 0 3 , and.Ti0 2 is 20-45 percent); 0-11 percent (excluding 0 percent) of BaO; 
0-20 percent (excluding 0 percent) of ZnO (where the total quantity of BaO and ZnO is 
less than 30 percent); 2-30 percent of Li 2 0; 2-30 percent of Na 2 0; 0-15 percent 
(excluding 0 percent) of K,0 (where the total quantity of Li 2 0, Na 2 0, and K 2 0 is 10-45 
percent); and 0-1 percent of Sb 2 0 3 . 

148. The optical glass of claim 145 or 146 wherein said optical glass comprises 0-11 
percent of BaO. 

149. The optical glass of any of claims 142, 143, 145 and 1473 wherein said total 
quantity of Li 2 0, Na 2 0, and K 2 0 is equal to or more than 29 molar percent. 

150. The optical glass of any of claims 143, 144, 146 and 147 wherein said optical 
glass has a density of oxygen atoms contained in the range of from 4.2 x 10 22 to 5.2 x 
10 2 W. 

151. The optical glass of any of claims 142 to 147 wherein said optical glass 
comprises 2-9 molar percent of Ti0 2 . 

152. The optical glass of any of claims 142 to 147 wherein said optical glass 
comprises 1-5 molar percent of K 2 0. 

153. The optical glass of any of claims 142 to 147 wherein said optical glass 
comprises 2-9. molar percent of Ti0 2 and 1-5 molar percent of KaO. 

154. An optical glass comprising P 2 Oj, B 2 0 3 , W0 3 . TiOj, and an alkali metal oxide 
and not comprising substantial amount of GeO? . wherein the total quantity of P 2 0$ and 
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B 2 0 3 is 15-35 molar percent and the content of W0 3 is 2-45 molar percent, the content of 
TiQ 2 is 2-9 molar percent , the content of Li 2 0 is 2-30 molar percent, the content of K 2 0 is 
1-5 molar percent; where a density of oxygen atoms contained ranges from 4.2 x 10 22 to 
5.2xl0 22 /cm. 

155. The optical glass of any of claims 142 to 154 wherein said optical glass exhibits 
a glass transition temperature equal to or less than 530°C and/or a yield point temperature 
equal to or less than 580°C. 

156. The optical glass of any of claims 142 to 155 wherein said optical glass exhibits 
a refractive index in the range of from 1,7 to 2.0, an Abb6 number in the range of from 20 
to 32. 

157. The optical glass of any of claims 142 to 156 wherein said optical glass exhibits 
a liquid phase temperature equal to or less than 970°C. 

158. A precision press molding glass preform being composed of the optical glass of 
any of claims 125 to 157. 

159. A precision press molding glass preform being composed of the optical glass 
exhibiting a refractive index in the range of from 1.75 to 2.0, an Abb6 number in the 
range of from 20 to 28.5, and a viscosity at the liquid phase temperature equal to or higher 
than 0.4 Pa • s, wherein said optical glass has the composition comprising, as essential 
components, P 2 0 5 , B 2 0 3 , Ti0 2 , Li 2 0, Na 2 0, and K 2 0 and comprises, as molar 
percentages, 12-34 percent of P 2 0 5 ; 0.2-15 percent of B 2 0 3 ; 0-25 percent of Nb 2 0 5 ; 0-40 
percent of W0 3 ; 2-10 percent of Ti0 2 ; 4-45 percent of at least one R' 2 0 selected from 
among Li 2 0, Na 2 0, and K 2 0 (where the quantity of Li 2 0 is 2-30 percent, the quantity of 
Na 2 0 is 2-30 percent, and the quantity of K 2 0 is 1-15 percent); and 0-30 percent 
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(excluding 30 percent) of at least one RO selected from among BaO, ZnO, and SrO; with 
the total content of the above-stated components being equal to or more than 94 percent. 

160. A precision press molding glass preform being composed of the optical glass 
exhibiting a refractive index in the range of from 1.75 to 2.0, an Abbe" number in the 
range of from 20 to 28.5, and a glass transition temperature equal to or less than 540°C, 
wherein said optical glass has the composition comprising, as essential components, P 2 O s , 
B 2 0 3 , Ti0 2 , Li 2 0, Na 2 0 and K 2 0 and comprises, as molar percentages, 12-34 percent of 
P 2 0 5 ; 0.2-15 percent of B 2 0 3 ; 0-25 percent of Nb 2 0 3 ; 0-40 percent of W0 3 ; 2-10 percent 
of Ti0 2 ; 4-45 percent of at least one R' 2 0 selected from among Li 2 0, Na 2 0, and K 2 0 
(where the quantity of Li 2 0 is 2-30 percent, the quantity of Na 2 0 is 2-30 percent, and the 
quantity of K 2 0 is 1-15 percent); and 0-30 percent (excluding 30 percent) of at least one 
RO selected from among BaO, ZnO, and SrO; with the total content of the above-stated 
components being equal to or more than 94 percent. 

161. A precision press molding glass preform being composed of the optical glass 
exhibiting a refractive index in the range of from 1.75 to 2.0, an Abbe" number in the 
range of from 20 to 28.5, and a transmittance X 80 is equal to or less than 500nm and a 
transmittance X 5 is equal to or less than 385nm, wherein said optical glass has the 
composition comprising, as essential components, P 2 O s , B 2 0 3 . Ti0 2 , Li20, and Na 2 0, 
and comprises, as molar percentages, 12-34 percent of P 2 0 3 ; 0.2-15 percent of B 2 0 3 ; 0-25 
percent of Nb 2 0 3 ; 0-40 percent of W0 3 ; 2-10 percent of Ti0 2 ; 4-45 percent of at least one 
R' 2 0 selected from among Li 2 0, Na 2 0, and K 2 0 (where the quantity of Li 2 0 is 2-30 
percent, the quantity of Na 2 0 is 2-30 percent, and the quantity of K 2 0 is 0-15 percent); 
and 0-30 percent (excluding 30 percent) of at least one RO selected from among BaO, 
ZnO, and SrO; with the total content of the above-stated components being equal to or 
more than 94 percent. 
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162, A precision press molding glass preform being composed of the optical glass 
exhibiting a refractive index in the range of from 1 .75 to 2.0, an Abbe number in the 
range of from 20 to 28.5, a liquid phase temperature equal to or less than 970°C, and a 
transmittance X 80 is equal to or less than 500nm and a transmittance X 5 is equal to or 
less than 385nm, wherein said optical glass has the composition comprising, as essential 
components, P 2 0 5 , B 2 0 3 , Ti0 2 , Li 2 0, and Na 2 0, and comprises, as molar percentages, 
12-34 percent of P 2 0 5 ; 0.2-15 percent of B 2 0 3 ; 0-25 percent of Nb 2 0 3 ; 0-40 percent of 
W0 3 ; 2-10 percent of Ti0 2 ; 4-45 percent of at least one R' 2 0 selected from among Li 2 0, 
Na 2 0, and K 2 0 (where the quantity of Li 2 0 is 2-30 percent, the quantity of Na 2 0 is 2-30 
percent, and the quantity of K 2 0 is 0-15 percent); and 0-30 percent (excluding 30 percent) 
of at least one RO selected from among BaO, ZnO, and SrO; with the total content of the 
above-stated components being equal to or more than 94 percent. 

163, A precision press molding glass preform being composed of the optical glass 
exhibiting a refractive index in the range of from 1.75 to 2.0, an Abb6 number in the 
range of from 20 to 28.5, and a transmittance X 80 is equal to or less than 500nm and a 
transmittance X 5 is equal to or less than 385nm, wherein said optical glass has the 
composition comprising, as essential components, P 2 0 5 , B 2 0 3 , Ti0 2 , Li 2 0, Na 2 0, and 
K 2 0, and comprises, as molar percentages, 12-34 percent of P 2 0 5 ; 0.2-15 percent of 
B 2 0 3 ; 0-25 percent of Nb 2 0 3 ; 0-40 percent of W0 3 ; 2-10 percent of Ti0 2 ; 4-45 percent of 
at least one R' 2 0 selected from among Li 2 0, Na 2 0, and K 2 0 (where the quantity of Li 2 0 
is 2-30 percent, the quantity of Na 2 0 is 2-30 percent, and the quantity of K 2 0 is 1-15 
percent); and 0-30 percent (excluding 30 percent) of at least one RO selected from among 
BaO, ZnO, and SrO; with the total content of the above-stated components being equal to 
or more than 94 percent. 

164, A precision press molding glass preform being composed of the optical glass 
exhibiting a refractive index in the range of from 1,75 to 2.0, an Abb6 number in the 
range of from 20 to 28.5, and a viscosity at the liquid phase temperature equal to or higher 
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than 0.4 Pa • s, wherein said optical glass has the composition comprising, as essential 
components, P 2 0 5 , B 2 0 3 , Ti0 2 , Li 2 0, Na 2 0, and K 2 0, and comprises, as molar 
percentages, 12-34 percent of P 2 0 3 ; 0.2-15 percent of B 2 0 3 (where the total quantity of 
P 2 0 3 and B 2 0 3 is 15-35 percent); 0-40 percent of W0 3 ; 0-25 percent of Nb 2 0 5 ; 2-10 
percent of Ti0 2 (where the total quantity of W0 3t Nb 2 0 3 , and Ti0 2 is 20-45 percent); 
0-25 percent of BaO; 0-20 percent of ZnO (where the total quantity of BaO and ZnO is 
less than 30 percent); 2-30 percent of Li 2 0; 2-30 percent of Na 2 0; 1-15 percent of K 2 0 
(where the total quantity of Li 2 0, Na 2 0, and K 2 0 is 10-45 percent); 0-10 percent of CaO; 
0-10 percent of SrO; 0-5 percent of Al 2 0 3 ; 0-5 percent of Y 2 0 3 ; 0-1 percent of Sb 2 0 3 ; and 
0-1 percent of As 2 0 3 ; where the total quantity of all of the above-listed components is 
equal to or more than 94 percent. 

165. A precision press molding glass preform being composed of the optical glass 
exhibiting a refractive index in the range of from 1.75 to 2.0, an Abbe* number in the 
range of from 20 to 28.5, and a glass transition temperature equal to or less than 540°C, 
wherein said optical glass has the composition comprising, as essential components, P 2 Os, 
B 2 0 3 , Ti0 2 , Li 2 0, Na 2 0, and K 2 0, and comprises, as molar percentages, 12-34 percent of 
P 2 0 3 ; 0.2-15 percent of B 2 0 3 (where the total quantity of P 2 0 3 and B 2 0 3 is 15-35 
percent); 0-40 percent of W0 3 ; 0-25 percent of Nb 2 0 3 ; 2-10 percent of HO2 (where the 
total quantity of W0 3 , Nb 2 0 3 , and Ti0 2 is 20-45 percent); 0-25 percent of BaO; 0-20 
percent of ZnO (where the total quantity of BaO and ZnO is less than 30 percent); 2-30 
percent of Li 2 0; 2-30 percent of Na 2 0; 1-15 percent of K 2 0 (where the total quantity of 
Li 2 0, Na 2 0, and K 2 0 is 10-45 percent); 0-10 percent of CaO; 0-10 percent of SrO; 0-5 • 
percent of AJ 2 0 3 ; 0-5 percent of Y 2 0 3 ; 0-1 percent of Sb^Oj; and 0-1 percent of As 2 0 3 ; 
where the total quantity of all of the above-listed components is equal to or more than 94 
percent. 

166. A precision press molding glass preform being composed of the optical glass 
exhibiting a refractive index in the range of from 1.75 to 2.0, an Abbe number in the 
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range of from 20 to 28.5, and a transmittance X 80 is equal to or less than 500nm and a 
transmittance A 5 is equal to or less than 385nm, wherein said optical glass has the 
composition comprising, as essential components, P 2 0 5 , B 2 0 3 , Ti0 2l Li 2 0, and Na 2 0, and 
comprises, as molar percentages, 12-34 percent of P 2 0 5 ; 0.2-15 percent of B 2 0 3 (where 
the total quantity of P 2 0 5 and B 2 0 3 is 15-35 percent); 0-40 percent (excluding 0 percent) 
of W0 3 ; 0-25 percent of Nb 2 0 3 ; 2-10 percent of Ti0 2 (where the total quantity of W0 3 , 
Nb 2 0 3 , and Ti0 2 is 20-45 percent); 0-25 percent of BaO; 0-20 percent of ZnO (where the 
total quantity of BaO and ZnO is less than 30 percent); 2-30 percent of Li 2 0; 2-30 percent 
of Na 2 0; 0-15 percent of K 2 0 (where the total quantity of Li 2 0, Na 2 0, and K 2 0 is 10-45 
percent); 0-10 percent of CaO; 0-10 percent of SrO; 0-5 percent of A1 2 0 3 ; 0-5 percent of 
Y 2 0 3 ; 0-1 percent of Sb 2 0 3 ; and 0-1 percent of As 2 0 3 ; where the total quantity of all of 
the above-listed components is equal to or more than 94 percent. 

167. A precision press molding glass preform being composed of the optical glass 
exhibiting a refractive index in the range of from 1.75 to 2.0, an Abbe" number in the 
range of from 20 to 28.5, a liquid phase temperature equal to or less than 970°C, and a 
transmittance X 80 is equal to or less than 500nm and a transmittance X 5 is equal to or 
less than 385nm, wherein said optical glass has the composition comprising, as essential 
components, P 2 0 3 , B 2 0 3 , Ti0 2 , Li 2 0, and Na 2 0, and comprises, as molar percentages, 
12-34 percent of P 2 0 3 ; 0.2-15 percent of B 2 0 3 (where the total quantity of P 2 0 5 and B 2 0 3 
is 15-35 percent); 0-40 percent (excluding 0 percent) of W0 3 ; 0-25 percent of Nb 2 0 5 ; 
2-10 percent of Ti0 2 (where the total quantity of W0 3 , Nb 2 0 5) and Ti0 2 is 20-45 
percent); 0-25 percent of BaO; 0-20 percent of ZnO (where the total quantity of BaO and 
ZnO is less than 30 percent); 2-30 percent of Li 2 0; 2-30 percent of Na 2 0; 0-15 percent of 
K 2 0 (where the total quantity of Li 2 0, Na 2 0, and K 2 0 is 10-45 percent); 0-10 percent of 
CaO; 0-10 percent of SrO; 0-5 percent of A1 2 0 3 ; 0-5 percent of Y 2 0 3 ; 0-1 percent of 
Sb 2 0 3 ; and 0-1 percent of As 2 0 3 ; where the total quantity of all of the above-listed 
components is equal to or more than 94 percent. 
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168. A precision press molding glass preform being composed of the optical glass 
exhibiting a refractive index in the range of from 1.75 to 2.0, an Abbe" number in the 
range of from 20 to 28.5, a liquid phase temperature equal to or less than 970°C, and a 
transmittance X 80 is equal to or less than 500nm and a transmittance X 5 is equal to or 
less than 385nm, wherein said optical glass has the composition comprising, as essential 
components, P 2 0 J( B 2 0 3 , Ti0 2 , Li 2 0, Na 2 0, and K2O, and comprises, as molar 
percentages, 12-34 percent of P 2 0 5 ; 0.2-15 percent of B 2 0 3 (where the total quantity of 
P 2 0 5 and B 2 0 3 is 1 5-35 percent); 0-40 percent (excluding 0 percent) of W0 3 ; 0-25 
percent of Nb 2 O s ; 2-10 percent of Ti0 2 (where the total quantity of W0 3 , Nb 2 0 5 , and 
Ti0 2 is 20-45 percent); .0-25 percent of BaO; 0-20 percent of ZnO (where the total 
quantity of BaO and ZnO is less than 30 percent); 2-30 percent of Li 2 0; 2-30 percent of 
Na 2 0; 1-15 percent of K 2 0 (where the total quantity of Li 2 0, Na 2 0, and K 2 0 is 10-45 
percent); 0-10 percent of CaO; 0-10 percent of SrO; 0-5 percent of A1 2 0 3 ; 0-5 percent of 
Y 2 0 3 ; 0-1 percent of Sb 2 0 3 ; and 0-1 percent of As20 3 ; where the total quantity of all of 
the above-listed components is equal to or more than 94 percent. 

169. A precision press molding glass preform being composed of the optical glass 
having the composition comprising, as essential components, P 2 O s , B 2 0 3 , Nb 2 Oj, Ti0 2 , 
Li 2 0, Na 2 O t and K 2 0, and comprising, as molar percentages, 15-30 percent of P 2 0 3 ; 
0.5-15 percent of B 2 0 3 ; 5-25 percent of Nb 2 O s ; 0-40 percent of W0 3 ; 2-10 percent of 
Ti0 2 ; 4-45 percent of at least one R' 2 0 selected from among Li 2 0, Na 2 0, and K 2 0 
(where the quantity of Li 2 0 is 2-30 percent, the quantity of Na 2 0 is 2-30 percent, and the 
quantity of K 2 0 is 1-15 percent); and 0-30 percent (excluding 30 percent) of at least one 
RO selected from among BaO, ZnO, and SrO; with the total content of the above-stated 
components being equal to or more than 95 percent. 

170. The precision press molding glass preform of claim 1 69 wherein said optical 
glass comprises 0-25 molar percent (excluding 0 molar percent) of BaO. 
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171. A precision press molding glass preform being composed of the optical glass 
exhibiting a refractive index in the range of from 1.80 to 2.0 and an Abbe" number in the 
range of from 20 to 32, wherein said optical glass has the composition comprising, as 
essential components, P 2 0 5 , B 2 0 3 , Nb 2 Oj, W0 3 , Ti0 2 , Li 2 0, Na 2 0, and K 2 0, and 
comprises, as molar percentages, 15-30 percent of P 2 0 3 ; 0.5-15 percent of B 2 0 3 ; 5-25 
percent of Nb 2 0 5 ; 0-40 percent (excluding 0 percent) of W0 3 ; not more than 10 percent 
of Ti0 2 ; 4-45 percent of at least one R' 2 0 selected from among Li 2 0, Na 2 0, and K 2 0 
(where the quantity of Li 2 0 is 2-30 percent, the quantity of Na 2 0 is 2-30 percent, and the 
quantity of K 2 0 is 1-15 percent); and 0-30 percent (excluding 0 percent and 30 percent) 
of at least one RO selected from among BaO, ZnO, and SrO. 

172. A precision press molding glass preform being composed of the optical glass 
comprising, as molar percentages, 12-34 percent of P 2 0 3 ; 0.2-15 percent of B 2 0 3 (where 
the total quantity of P 2 O s and B 2 0 3 is 15-35 percent); 0-40 percent of W0 3 ; 0-25 percent 
of Nb 2 Os; 2-10 percent of Ti0 2 (where the total quantity of W0 3 , Nb 2 0 5 , and Ti0 2 is 
20-45 percent); 0-25 percent of BaO; 0-20 percent of ZnO (where the total quantity of 
BaO and ZnO is less than 30 percent); 2-30 percent of Li 2 0; 2-30 percent of Na 2 0; 1-15 
percent of K 2 0 (where the total quantity of Li 2 0, Na 2 0, and K 2 0 is 10-45 percent); 0-10 
percent of CaO; 0-10 percent of SrO; 0-5 percent of Al 2 0 3 ; 0-5 percent of Y 2 0 3 ; 0-1 
percent of Sb 2 0 3 ; and 0-1 percent of As 2 0 3 ; where the total quantity of all of the 
above-listed components is equal to or more than 94 percent; a density of oxygen atoms 
contained is in the range of from 4.2 x 10 22 to 5.2 x 10 22 /cm 3 . 

173. A precision press molding glass preform being composed of the optical glass 
comprising, as molar percentages, 12-34 percent of P 2 O s ; 0.2-15 percent of B 2 0 3 (where 
the total quantity of P 2 0 5 and B 2 0 3 is 15-35 percent); 2-40 percent of W0 3 ; 0-25 percent 
of Nb 2 0 5 ; 2-10 percent of Ti0 2 (where the total quantity of W0 3 , Nb 2 0 5 , and Ti0 2 is 
20-45 percent); 0-25 percent of BaO; 0-20 percent of ZnO (where the total quantity of 
BaO and ZnO is less than 30 percent); 2-30 percent of Li 2 0; 2-30 percent of Na 2 0; 1-15 
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percent of K 2 0 (where the total quantity of Li 2 0, Na 2 0, and K 2 0 is 29-45 percent); 0-10 
percent of CaO; 0-10 percent of SrO; 0-5 percent of A1 2 0 3 ; 0-5 percent of Y 2 0 3 ; 0-1 
percent of Sb 2 0 3 ; and 0-1 percent of As 2 0 3 ; where the total quantity of all of the 
above-listed components is equal to or more than 94 percent, 

174. A precision press molding glass preform being composed of the optical glass 
comprising, as molar percentages, 12-34 percent of P 2 0 3 ; 0.2-15 percent of B 2 0 3 (where 
the total quantity of P 2 0 5 and B 2 0 3 is 15-35 percent); 2-40 percent of W0 3 ; 0-25 percent 
of Nb 2 O s ; 2-10 percent of Ti0 2 (where the total quantity of W0 3) Nb 2 0 5 , and Ti0 2 is 
20-45 percent); 0-11 percent of BaO; 0-20 percent of ZnO (where the total quantity of 
BaO and ZnO is less than 30 percent); 2-30 percent of Li 2 0; 2-30 percent of Na 2 0; 1-15 
percent of K 2 0 (where the total quantity of Li 2 0, Na 2 0, and K 2 0 is 10-45 percent); 0-10 
percent of CaO; 0-10 percent of SrO; 0-5 percent of A1 2 0 3 ; 0-5 percent of Y 2 0 3 ; 0-1 
percent of Sb 2 0 3 ; and 0-1 percent of As 2 0 3 ; where the total quantity of all of the 
above-listed components is equal to or more than 94 percent. 

175. The precision press molding glass preform of claim 172 or 173 wherein said 
optical glass comprises 0-1 1 molar percent of BaO. 

176. The precision press molding glass preform of claim 172 or 174 wherein said 
total quantity of Li 2 0, Na 2 0, and K 2 0 is equal to or more than 29 percent. 

177. . The precision press molding glass preform of claim 173 or 174 wherein said 
optical glass has a density of oxygen atoms contained in the range of from 4.2 x 10 22 to 
5.2xl0 2 W. 

178. A precision press molding glass preform being composed of the optical glass 
exhibiting a refractive index in the range of from 1.80 to 2,0 and an Abb6 number in the 
range of from 20 to 32, and comprising P 2 O s , B 2 0 3> W0 3i Ti0 2 , and an alkali metal oxide, 
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wherein the total quantity of P 2 0 3 and B 2 0 3 is 15-35 molar percent, the content of W0 3 is 
2-45 molar percent, the content of Ti0 2 is 2-9 molar percent, the content of Li 2 0 is 2-30 
molar percent, the content of K 2 0 is 1-5 molar percent, and a density of oxygen atoms 
contained ranges from 4.2 x 10 22 to 5.2 x 10 22 /cm. 

179. The precision press molding glass preform of any of claims 172 to 178 wherein 
said optical glass exhibits a glass transition temperature equal to or less than 530°C and/or 
a yield point temperature equal to or less than 580°C 

180. The precision press molding glass preform of any of claims 172 to 177 wherein 
said optical glass exhibits a refractive index in the range of from 1.7 to 2.0, and an AbW 
number in the range of from 20 to 32. 

181. The precision press molding glass preform of any of claims 172 to 177 wherein 
said optical glass exhibits a refractive index in the range of from 1.80 to 2.0, and an AbM 
number in the range of from 20 to 32. 

182. The precision press molding glass preform of any of claims 172 to 181 wherein 
said optica] glass exhibits a liquid phase temperature equal to or less than 970°C. 

183. An optical part being composed of the optical glass of any of claims 125 to 157. 

184. An optical part prepared by precisely press molding the precision press molding 
glass of any of claims 158 to 182. 
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Support claims 125 to 184 are shown in the table below: 





Base claim 


Additional features 


125 


Claim 4 


[0046] on page 19, [0024] on page 13, [0029] on page 16, 
[0027] on page 14 


126 


Claim 5 


[0046] on page 19, [0024] on page 13, [0029] on page 16, 
[0027] on page 14 


127 


Claim 6 


[0046] on page 19, [0024] on page 13, [0029] on page 16 


128 


Claim 6 


[0073] on page 28, [0046] on page 19, [0024] on page 13. 
[0029] on page 16 


129 


Claim 6 


[0046] on page 19, [0024] on page 13, [0029] on page 16, 
[0027] on page 14 


130 


Claim 7 


[0046] on page 19, [0024] on page 13, [0029] on page 16, 
[0027] on page 14 


131 


Claim 8 


[0046] on page 19, [0024] on page 13, [0029] on page 16, 






[0027] on page 14 


132 


Claim 9 


[0046] on page 19, [0024] on page 13, [0029] on page 16 


133 


Claim 9 


[0073] on page 28, [0046] on page 19, [0024] on page 13, 
[0029] on page 16 


134 


Claim 9 


[0073] on page 28, [0046] on page 19, [0024] on page 13, 
[0029] on page 16, [0027] on page 14 


135 


Claims 10 


[0046] on page 19, [0024] on page 13, [0029] on page 16, 




and 11 


[0027] on page 14 


136 


Claim 12 




137 


Claim 13 


[0046] on page 19, [0024] on page 13, [0027] on page 14 . 


138 




[0060] on page 23 


139 




[0029] on page 16 


140 




[0027] on page 14 
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141 




[0060] on page 23, [0029] on page 16, [0027] on page 14 


142 


Claim 14 


[0060] on page 23, [0029] on page 16, [0027] on page 14, 
[0046] on page 19 


143 


Claim 15 


[0060] on page 23, [0029] on page 16, [0027] on page 14, 
[0046] on page 19 


144 


Claim 16 


[0060].on page 23, [0029] on page 16, [0027] on page 14, 
[0046] on page 19 


145 


Claim 17 


[0060] on page 23 


146 


Claim 18 


[0062] on page 23 


147 


Claim 19 


[0062] on page 23 


148 


Claim 20 




149 


Claim 21 




150 


Claims 22 
-24 




151 




[0029] on page 16 


152 


• 


[0027] on page 14 


153 




[0029] on page 16, [0027] on page 14 


154 


Claim 23 


[0046] on page 19, [0029] on page 16, [0027] on page 14 


155 


Claim 29 




156 


Claims 
30-33 




157 


Claim 34 




158 




Precision press molding glass preform of claims 125-157 


159 




Precision press molding glass preform of claim 125 wherein 
L42O and NtyO are essential components, WO3 is an optional 
component, and GeOi is not mentioned. 


160 




Precision press molding glass preform of claim 126 wherein 
U2O and NaaO are essential components, WO3 is an optional 
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component, and Ge0 2 is not mentioned. 


161 




Precision press molding glass preform of claim 127 wherein 
Li 2 0 and Na 2 0 are essential components, W0 3 is an optional 
component, and Ge0 2 is not mentioned. 


162 




In claim 161, a liquid phase temperature is further defined. 


163 




Based on [0027] on page 14, the content of K 2 0 is defined as 
1-15 percent in claim 161. 


164 




Precision press molding glass preform of claim 130 wherein 
Li 2 0 and Na 2 0 are essential components, WO3 is an optional 
component, and Ge02 is not mentioned. 


165 




Precision press molding glass preform of claim 131 wherein 
W0 3 is an optional component and Ge0 2 is not mentioned. 


166 




Precision press molding glass preform of claim 132 wherein 
WOa is an optional component, and Ge0 2 is not mentioned. 


167 




In claim 166, a liquid phase temperature is further defined. 


168 




Based on [0027] on page 14, the content of K 2 0 is defined as 
1-15 percent in claim 167. 


169 




Precision press molding glass preform of claim 135 wherein 
Li 2 0 and NaaO are essential components, WOa is an optional 
component, and Ge0 2 is not mentioned. 


170 




Originally filed claim 12 


171 




Precision press molding glass preform of claim 137 wherein 
Li 2 0 and Na 2 0 are essential components, and Ge0 2 is not 
mentioned. Based on [0017] on page 1 1 and originally filed 
claims 30 to 33, a refractive index and an Abb6 number are 
further defined. 


172 




Precision press molding glass preform of claim 142 wherein 
Ge0 2 is not mentioned. 
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173 




Precision press molding glass preform of claim 143 wherein 
Li 2 0 and Na 2 0 are essential components, and Ge0 2 is not 
mentioned. 


174 




Precision press molding glass preform of claim 144 wherein 
Ge0 2 is not mentioned. 


175 




Originally filed claim 20 


176 




Originally filed claim 21 


177 




Originally filed claims 22 to 24 


178 




Precision press molding glass preform of claim 154 wherein 
Ge0 2 is not mentioned. Based on [0017] on page 1 1 and 
originally filed claims 30 to 33, a refractive index and an Abb6 
number are further defined. 


179 




Originally filed claim 29 


180 




Originally filed claims 30-33 


181 




[0017] on page 11, Originally filed claims 30-33 


182 




Originally filed claim 34 


183 




Optical part of claims 125-157 


184 




Optical pan prepared by precisely press molding the precision 
press molding glass of any of claims 158 to 182. 



